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The distribution of salinity in the waters of Long Island Sound, Block Island
Sound, and Newport Bight. Cruiss STIRNI ~ III, January - February 19%2,

by
John C, Ayers and William D. Stockton

The data presented in this report were obtained during January and

ﬂaFebnm'y 1952 on Cruise STIRNI - III of this project., Figure 2 indicates

“the 16cations of the stations at which the data were obtained, as well as the
locations of the vertical sections presented in Figures 3 through 6.

A break in the sequence of observations in Newport Bight occurred
on February 7th when one of the ship's engines broke down., Work was resumed
on February 16, Since the heaviest storms and most turbulent sea conditions of the
cruise period ha.d occurred prior to this break, it is considered that reasonably
little error is introduced by treating the data synoptically.

The four westernmost stations of the cruise were ocanp’ed twice, at slack
before flood and at slack befors edbd, to determine the displacement of
isohalines by the tide in the narrow western part of Long Island Sound, All
the remtfning stations were talken without regard to tidal time. In FMgure
1 the surface contours of salinity ~=:iI.i - at slack before flood are drawn
contimious with the tideless area of Long Island Sound and slack before edd
is shown as an ineet in the corner of the chart.

Values of surface salinity presented in Figure 1 are the combined STD
and etation values, Only the salient features of the salinity distridution
will be described for the figures present detailed pictures of the oconditions

encountered., If cogplete numerical data are desired they may be obtained
from "Data Report No, 2" of this Project.
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The surfacc sali-ity inoreasod fren tho Uppor Leat River to
oostiurd, 4 low of 23,7 o/oo Tms oyscrved in thc ‘ipper lest Niver
et slicl: teforo ell; tho mexiwn seliilty ousorved vas 35,0 ¢/oo in
a small urca 15 miles sovther.et of .look 1slund, The selli-ity &t
tro oxtrero vestorn end of Long Island Sovrd ves less at slack tiefore
ebb (23,5 0/00) than at slack before flood (26.0 0/00)., This is due
to freshoned vmtor fronm liew York liarbor and tho MNudson liivor which
entcrs the Cound durine late flood (!'armer 1035, iyers 1951), Tho
distritutior of surfece selinity war chorcotorised Yy a tondonoy of
freshened vater to occur along both the north and south shores of
Long Island Sound and for relativoly morc =aline viater to cxtend
vestiard in the north ceatral part of the Sound. hlock Islend
Sound shotsod & tendeney for wator alon the southerm shore to Le
somov;hat fresher than thwt alon~ the north shore,

The vertical distribution of salinity showed tho teter to to
noarly homosencous from surfaco to bHotton in all perts of the
Sounds and in lowport Iicht, In levport Lipght (Figure 3) the
salinity ot the timc of the orulsc ves 32,) = 43.0 o/oo,

In Tlock Island Sound (Figure £) vmter of 32.0 - 32.5 o/00
ocoupled rost of sccotion G=L' from llool: Island to Point Judith and
siniler water filled tle central and castorn parts of seotion He3!
(from ''ontauk l'oint to i look Island); freshonod water of £31.5 «
32.0 o/oo occurrcd at ‘lonteuk Point. Seotion J=J! througch Fishsrs
Island Sound, Thé Race, and westcrn TMoek Island Souud, contained
surface Teter of<30 o/oo in The Nace, and in Fisher Island lound
r'ille sli-htly more seline wrtcr filled tic sovihorn rart, In
t.is scotion i ter of 37,0 to»3D.. o/00 luy senestl: the freshencd
surfeee votars, In seotion ‘ReX vhich orosscd castern Lon~ Islead
Sound, IIn Svt end Curdinere [ay, wwtor of more than 30,0 o/oo
e fovnd ft donts a2 7 to 18 fottece 40 Ble erkh ewd of the
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the central and southern parte of the sectign contained freshencd
watur of 28 b - 20.0 o/v0. in section K-dJ fehA waters of< 30.0 o/o0
lay north and wesi of llontauk Poin% and wator of < 3l.6 o/00 lry et the
wastern Lip of Montayk folut .

Ly Figure & suctilons Lob and .»0 0 Yath castpimad seter ol vl g oo o
which wus cont'inwd to the nortn half oo tne asection, and fresher water
ol 28,6 voo dn ihe sow n e lll, In hols Turso &et lOis there sue s
smll aren of freshaned wuter at thoe extiem: nsrih end o1 tnue section,
daariarly 0 swolions N'wji, ) 0, &na v~} the north enc ¢! the section
gontained woter of <26.5 o/oo; In theso sections the south ends also
oontained freoshened water. whils the central arecas were oocupied by
vator of #27 0 %0 227.5 9/oo. In sectlon (1'-Q water of groater than
26.0 of/oo occupled the hWottom of the north half at both slack waters,
tw slick teforn r'lood thu suuth aall of tro Zeotiuvt was $3i)Jed by
4 26.0 o/vo watar, whilu +i slesk " 500iv ¢i’ wutss of this salinaty
extendoa over the surfuce ¢f che whole v:ctiova.

Lonpitudinal secttions of the survey aroe siow the 3ams ploturs
a8 do the transverse sechions. Seetions i-L' and D«D' mlong the
north and south shores respcotively, show Lils 1~z easentially Sh~ zame
selinivy distrilbutlon puttern except vhat the southern seotion, D=D’,
ia for eny pgiven north~south line conslstantly 0.6 o/c0.or more,
fresher than k-L', Along the north shore pronounced lenses of
rach-freshensd water lay close to the river mouths; they apnerently
vere the runoff of the Connestiout rivers; no such lenscs occurred
along the Long Island shore, In Long Island Sound water of 2€.0 -

28,0 o/oo extended noticably further to the west in mid-Sound, sootion
F=A, than in either the north or the south scotion. In Dlock lsland
Sound the 2¢,0 -« 32.0 o/.0 isohalines extended somewhat further to
wostiurd olons the north shore nad in ~ddeScund then they did along

o« Cry
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Island fourrds 18 quite consistent with tho ovor-all pattern of
_surfoce onrrunts slicm Uy Liley (1062, Ii:uro 10). Thore is @
doflalto tondcrnoy for more sulimp vweter to oxtend furthor weatvord
in the nortl: half of the Tounds ond oy freshenod ticter to cxtend
ceks T e e AT of 48 Sownds, Sindler pottorns have teen

L . . el
Y Ly eles

Lrers, Lstehum, tnd Redfiold 1042, cson

PEEN

and Ifotsch 1040, Ford 1747 ); in each casc the rore scline voter extcid-
od landverd alon: tiwt shore which vms to the rizht of the flood curront
anc the sceverd extension of freshoned vuter vics elong that siore to tho
rizht of the etb current, Svch a pattorn is the effect of Coriolis
foreo, Lon: Islond Scund showis & molifficriion of this charrotoristic
patterm In thatloosl dil-tion Y renoff frosiens a bond of vatcr alon~
th¢ northern slore,

Ia tie wide central rert of *he Howd tlerc is indlocticn that veter
of é‘? 5 o/00 ¢nd 28,0 o/00 45 ocrricd in ¢ countcrelocit.ise directiom;
thic is tho loostion where Diley indicetod & counturclockwise cldy.

P0 tio cust of t:is ecrea, Hetwoon 72°2)* and 72°40' Vi and in ile
vieinity of Longs Sund Shoel, Tiley (loo. 0it.) desoribod & oloclx:ise
oddy; an eres of 28,5 o/oo water ocor »dec ¢ is re-lon tnd if it is an
eddr wlcvutedly rotetes cleciniise,

Tho ler-e lems of rugh freshioned vtter ¢l the mouth of &t
Commoctiout River ig ot nceerreprils ¢ erxent fecture of Lic sclinity
ddegritnvtion for the LTI T arosr~u £ 48 aren dvrin: t ¢ =lddle of the
oty {i e,

The Major nert of :lock Tslend lowad vine occunied v ueter of
< 31,7 ofoo, In werturn :leck Islond Lcund Jilutec uetcrs extexled
from Thw l'aoes to :ontevk ‘oint, Those arc ti.e Lon~ Ielend tound oube
flovr vhilol: &n vinter is recroed in chovnt o the frogen co ditions in

tho 'minlond vetersieds,
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Riler (1(€2) has reported im-ard flw:%tlt vater in tho botiom

vaters of The Race and alony the hotten into Lons Islend Sound; #he
dota of t:is cruisc orc ontirel; cormatilile vith this conclusion (seo
soctions J=J', and KEK=-K), In theso scotions tottom viater of 30,0 o/o0
and rore oxtends throuch The Recc and into eastcra Long Islund Souwnd,
Dotvoon scotions VK and L-L!' mixing has apparently ooccurred,for tho
rost saline Lotton weter in the lattor scotion is 28,6 o/oo, The
same tetcr, thouch less in arount is presont in scotion '=1*, Detwoen
seotions !=1' and I'=l further mixinc appcrently takes place, for tho
rost salinc of tho “ottom weters in scotions lit-), 0'-0, and P'el is
27.9 ofoo, Tetween P'=P and '=! still further admixture of frosh
vator rmst occur for the btottom viator of scotion ('«i: is of salinity
26,0 o/oo,

It st to noted ut this point that the prcsent survey vwes
conductod in vinter, and thet somw esctuaries chanzc over froma
vortioel stratificstion (in soring and summor) to & lateral
stratification in lato fall and wintcr., In the latter scason the
net londverd drift of wre saline vatcr is 20 lonor sussurfaoce,

Lut cccomes @ vertlieally homogeneous veter mues recching fron
surface to :otton and situated alon: that shore which is on tle flood
ourrent's ri-nt, Convercely tho cxodus of freshwned vaters throuch
suo’ (1 entuvar) takes place in vortioelly homoroncous vatcr of lowor
salinit;' also resching fron surfece to Lotton Lut situatod along

that shoro iiileh i on the richt of the ol ourrent. Raritan lav

is o ostuury i vhioh o™wmnre of strotification of this sort has bocen
o»sorve! (/yors, Kotohum, snd Rodficld 104f); tho present data suc-est
that in -.-:;mer Long Island Sound west of 72°4D' i exhitits this typo
of lutoral stratification, tut with ono de-~rce of corplication —ee-
the nrosence of the alongs'.orc land of locelly-froshened vater on

its aort rlore.



Tho horisoatul dlstrisvtions of salinlty in Lon; Island Souwd
and . look Island Eound ohserved in January = Fehruery 1962 are in
good asresment with the somposite dls-run of surface oum{xtl publishod
by Riley (1°E2),

Tho oiscrved distrisution of sueface sulinity is in errecront with
the proviously obecrved net outflow of wator {ron the Unper Last River
into Long Islend Sound (fyers 107K). It is also in ecree:ent with the
hypothesis that Long Islend Sound west of 72°40% W 1s ocouvpled by a
ler-o oountorelock:ise eddy, east of whioh (to 72°8Q* ') a oloolsrise
eddy is situeted in the north ond central ports of thre Sound,

The distrivution of svif- ee salinlty dvring this eruisc is further
in arrcement with Riley (1652) in “het it indiecctes a aee'.zargi cgoapcront
of freshoned vater alon~ the gsouth glorc of tle Scund, tirowgzh Tihe Reee,
and closo eround ‘ontauk Point in ¢ sotimest dircvction, Tho latter was
tlso observed curing Crulsc STIN.L - I ( Stetvs Report !0, 1G),

I'roi1 t7e prescat dele el from unpublished data obtelned by this
contreot In Long Islend Sound in —ddesuwor (vien moderste therml
stratificetion end weel oc linisr stratificetlon vere found) it erpears
tiwt coutral and western Lons Island Somnd exhibvit e Li-secasoawl onciive of
location of t':¢ £ linc lendverd drift wileh ringes sclb waitcr nto the
Sound, In fell cad winter thls C‘(rif't 4 los t'w form of verticelly
Lororerocts vater erren ed ‘a2 Lregd bel 30 the north coqtr:l purt
of ¢ foundy in srplns ¢4 surmer it s on tlic Hotion sad Leneath
freshicr water, During surrwr it s rrounhle tiet 4i¢ lenduerd &r'ft
© 48 contiauous elong the hottom -ro . Ulcos Islend Sovné to westcrn

Lon; Ielend Sound,
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Lerond

FPiture 1. Surfaocc Selinity, o/oo, in Long Islond Sound, ilook Islcnd
Sound, cid liewport [ isht, Cruise STITI = III, Janwry - Fobruer:, 1C52,
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Figure 2,

lecend

Location of stations end Vertical Scot’ons in Lon- Ieland

Sovnd, &nd lcvport Lirht, Cruise STIVI - III, Januvory - Foebruary, 19062,
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Legod

Fizure 3, Vertiocel Dietrihution of Salinity, o/o0, in licwnort : i-ht,
Cruise STIN'Y = 1IX, Janucry - !ohruary, 1952,
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Legond

Firure 4, Vertiocal Distribution of Salinity, o{go, in :look lsland
tound, Cririse STIFLI Ili, Jeanuery = Pebrucry 1052,
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Legond

FMisuro 5, Vortical Distrisution of falinity, o/oo, in Long Islcnd
Sound, Cruise STIR'I « III, Janucry « Melruery.
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lorend

Fi-ure G, Vertical Distribution of Salinity, o/co; Profiles Constristed
Trom .jest to Last Across lntire irce Covored I Crulse STINUI - I11I,
Janunry « February, 1552,
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